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ABSTRACT OF THE DISCLOSURE 

Method of manufacturing a constriction-type pipette 
in a single constructing operation in which a translucent 
plastic tube is deformed along an axial region or section 
by simultaneously applying heat externally to the axial 
region and inwardly applied pressure at circumferentially 
spaced areas in the axial region and causing plastic to ?ow 
outwardly from the tube to form radial ribs extending 
axially along the axial region. The tube is internally sup 
ported by a wire in the axial region which de?nes the 
internal dimension of the constriction and removes heat 
from internally of the axial region. The ribs strengthen 
the constricted region so that it has the same strength 
as the other axial regions or portions of the tube since 
plastic is neither added or removed from the constricted 
reglon. 

This invention relates to a method of manufacturing 
constriction-type pipettes of translucent plastic, in which 
hot deforming means are passed towards the pipette tube 
which is thereby deformed to produce the constriction. 

Constriction-type pipettes of glass have been manufac 
tured for a long time and in these cases the constric~ 
tion is produced by melting the glass. It is not possible, 
however, to obtain a well de?ned constriction with this 
material, which on the whole is not very durable for 
pipettes due to its brittleness. 

Such pipettes have therefore been made of plastic, 
such as polyethylene, the constriction is produced by ?at 
tening the plastic tube by means of a pair of tongs with 
jaws having pressure surfaces provided with notches suf 
?ciently large to prevent total closing of the tube. 
A tube made in this manner is, however, very liable 

to break at the constriction, and irregularities will inevit 
a'bly occur at the transition between the lumen of the 
pipette and the constriction. 
The object of the present invention is to manufacture 

constriction~type pipettes without any appreciable weaken 
ing at the constriction and having a well de?ned con 
striction. The two qualities or features are essential in 
constriction-type pipettes so as to ensure partly substantial 
durability, partly safe use and partly a low percentage of 
waste in manufacture. 

In the method according to the invention a hair-thin 
wire element is mounted axially in the pipette tube, after 
which the pipette tube is mounted between the deforming 
means which are then passed radially towards same and 
pressed into close contact with the wire element so as 
to form between them a circle of radial stiffening ribs 
forming angles with each other that very substantially 
from 180°. 
The wire element ensures a well de?ned capillary pas 

sage, regardless of the force at which the jaws are pressed 
against the material, and since there is thus no risk of 
closing the passage, the jaws maybe allowed to press out 
excessive material lying between them to form the stiffen 
ing ribs which provide the pipette with a su?icient momentv 
of resistance in ‘all axial planes to ensure its resistance 
to bending fractures at the constriction. 
The deforming means, which are used to carry out 
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the method of the invention comprise pressure jaws 
pressed together so as only to leave so little space between 
them that the material opposite the constriction will be 
forced so far out between the jaws that each rib with a 
curved back is caused to protrude outside the envelope 
or external diameter of the pipette tube.- The pressure 
jaws may according to the invention be closed so much 
that each rib takes the form of a handle that constitutes 
a ?xed connection between the two conical transitory 
sections between the constriction and the non-deformed 
parts of the pipette tube without contacting the constric 
tion. 

If in accordance with the invention at least three an 
gularly equidistant ribs are formed, there will be an im 
proved possibility of ensuring that the solid angle in the 
lumen of the pipette becomes perfectly uniform, and the 
shape of the jaws may straightaway be adapted in such 
manner that the angle will be about 45 °. 
To produce a prompt solidi?cation starting at the inner 

side of the deformed plastic wall, use may be made ac 
cording to the invention of a wire element consisting of a 
substantially thermal-conductive material such as silver 
or copper. The thermal-conductive material rapidly trans 
mits the heat from the place of constriction and may 
therefore be removed after a brief period, whereby the 
time used for carrying out the method is reduced without 
risk of deteriorating the useful qualities of the constric 
tion pipettes produced. 
The apparatus forming the pipette of the invention has 

pressure jaws with obliquely cut upper and lower ends to 
form an angle of about 45° and for forming the conical 
transistory sections, and has furthermore a wire of capil 
lary thickness and of substantially thermal-conductive 
material for introduction into a central position between 
the jaws. 
The drawing shows two embodiments of the constric 

tion-type pipette according to the invention and apparatus 
for its manufacture. 
FIGURE 1 is a side view of a pipette with ribs of 

butter?y-shape opposite the constriction. 
FIGURE 2 is a section {on the line 11-11 of FIG 

URE 1. 
FIGURE 3 shows another embodiment of the pipette 

with handle-shaped ribs opposite the constriction, which 
is illustrated partly in section. 
FIGURE 4 is a section on the line IV—IV of FIG 

URE 3. 
FIGURE 5 is a partial section of a tool for the manu-' 

facture of constriction and ribs. 
The constriction-type pipette shown in FIGURES l and 

2 consists of a pipette tube 8 of translucent polyethylene 
with a cylindrical constriction 4 which is formed by de 
formation and which together with the two sections 15 
that constitute the transitions between the constriction 4 
and the non-deformed tube sections is stiffened by means 
of three ribs 5, the outwardly curved back edges of which 
extend outside the cylinder surface in which the parts 8 
are located. 

In the embodiment shown in FIGURES 3 and 4 the 
ribs of the pipette are formed as handles 16 connecting 
the sections 15 without contacting the constriction 4. 
For the manufacture of the constriction of the pipette 

shown in FIGURES l and 2 use may be made of a tool 
(FIGURE 5) with three jaws, of which only two, how 
ever, are shown in FIGURE 5. For example, use may be 
made of a so-called self-centering chuck of the kind used 
for small lathes. Into the pipette tube 8 is introduced a 
bar 9 with a silver wire which is kept in position opposite 
the jaws 6. When a square head 7 is turned, the jaws, 
which in advance are heated to such a high temperature 
that they plasticise the pipette tube 8 when contacting it, 
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are passed radially towards each ‘other, drawn inwards 
by a spiral wheel 12 cooperating with teeth 13 provided 
on each jaw 6. The spiral wheel 12 is built together 
with a crown wheel 14 which is turned by a bevel pinion 
11 mounted on the shaft of the square head 7. 
The jaws are ?led at their front end, or they may have 

special pressure shoes by which to provide the pipette 
tube 8 with a depression of hourglass shape and per 
mitting excessive amounts of plastic material to be forced 
out to form the sti?ening ribs 5, but in the central part 
of the tube 8 the silver wire 10 ensures the formation 
of a well de?ned capillary passage. Since the jaws 6 
above and below the said passage have ?led oblique sur 
faces forming an angle of about 45°, not only the outer 
wall of the pipette tube, but also the inner wall of the 
said tube will join the constricted section uniformly as 
a section of hourglass shape. 
The whole operation lasts only a moment, since the 

square head 7, after being turned so much that the jaws 
get into their inner-most position where they ensure that 
all the material in the tube 8 gets into contact with the 
silver wire 10, is turned back into the position indicated 
in FIGURE 1, after which the bar with the silver wire 
is at once withdrawn from the tube 8. 

Both the thickness and the radial extent of the ribs 
5 depend on the shape of the jaws 6 and the wall thick 
ness of the tube 8. 
The constriction-type pipette according to FIGURES 

1 and 2 will have almost the same moment of resistance 
at every point and in every axial plane. 
The jaws may, by the way, be so adapted that they 

contact each other in their inmost position. The ribs 5 
will thereby partake of the character of handles 16 (FIG 
URES 3 and 4), and use may, for example, be made 
of tools with several jaws or dies, whereby the number 
of ribs 5 is increased correspondingly. 
What I claim and desire to secure by Letters Patent is: 
1. A method of manufacturing constriction-type pi 

pettes of translucent plastic comprising, providing a tube 
of translucent plastic, simultaneously applying heat to an 
axial region of said tube intermediate other axial regions 
while applying radially inwardly applied pressure to said 
region effecting a constriction de?ning in the tube and 
a precision bore controllably ?owing plastic in said region 
in an outwardly direction from said region in a con?gura 
tion forming radial ribs along said region thereby to 
maintain said region in which said constriction is disposed 
substantally with the same strength as that of said other 
axial regions disposed on either side of the ?rst-mentioned 
axial region including supporting said tube internally 
while simultaneously applying said heat and said pressure 
to limit and de?ne said constriction and simultaneously 
removing heat from the inner surfaces in said region of 
said tube of plastic to set the plastic of said surfaces and 
precisely form said precision bore by avoiding spring-back 
of the plastic de?ning said precision bore. 

2. A method of manufacturing constriction-type pi 
pettes oftranslucent plastic according to claim 1, includ 
ing ?owing said plastic to form said ribs continuous in 
axial outermost zones thereof and each having a discon 
tinuity in a zone adjacent said constriction disposed 
inwardly of respective ones of said outer-most zones. 

3. IA. method of manufacturing constriction-type pi 
pettes of translucent plastic according to claim 1 in which 
said pressure is applied at circumferentially spaced areas 
in said region. 
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4. A method of manufacturing constriction-type pi 

pettes of translucent plastic material according to claim 
1, including removing heat from internally of said ?rst 
mentioned axial region of said tube while simultaneously 
applying heat externally thereof and while simultaneously 
applying said pressure. 

5. A method of manufacturing a constriction-type 
pipette from a translucent plastic tube comprising, pro 
viding a tube of translucent resin material from which a 
constriction~type pipette is to be manufactured, inserting 
a heat-conductive wire axially into said tube having a 
cross section dimensioned to correspond to internal di 
mensions of a constriction de?ning a precision bore to be 
formed in said tube along an axial region of said tube 
intermediate other axial regions next adjacent thereto in 
a single operation subjecting circumferentially spaced 
areas of said axial region to radially inwardly applied 
pressure while simultaneously heating said region to con 
trollably form a neck in said region having an inner 
bore comprising said precision bore, simultaneously cool 
ing with said wire surfaces of said neck de?ning said pre 
cision bore to maintain precise dimensions of said pre 
cision bore, and causing plastic to ?ow intermediate said 
areas outwardly from said tube forming circumferentially 
spaced axial ribs on said axial region thereby to main 
tain substantially the same strength in all of said regions. 

6. A method of manufacturing a constriction-type 
pipette made of resin comprising, providing a tube made 
of resin simultaneously applying heat to an axial region 
of said tube intermediate other axial regions while apply 
ing radially inwardly applied pressure to said region 
effecting a constriction de?ning in the tube a precision 
bore and controllably ?owing plastic in said region in an 
outwardly direction from said region in a con?guration 
forming radial ribs along said region thereby to maintain 
said region in which said constriction is disposed sub 
stantially with the same strength as that of said other 
axial regions disposed on either side of the ?rst-mentioned 
axial region, and simultaneously removing heat from the 
inner surfaces in said region of said tube of resin to set 
the resin of said surfaces and precisely form said precision 
bore by avoiding spring-back of the resin de?ning said 
precision bore. 
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